Recently, there have been many reports of the abun dance of viruses or virus-like particles in marine environ ments.1-4) These particles have been observed from 106 to 109 per ml of seawater in various ocean environments and are recognized to be an important microbial community in marine ecosystems. Virus-like particles have been ob served in 12 of the 14 classes of marine phytoplankton, sug gesting that some viruses might affect their host's re production.5-7) However, there are few reports of marine viruses affecting phytoplankton growth and causing lysis in phytoplankton cells. The manner in which viruses influence the productivity of the marine phytoplankton is not well understood.
Virus particles have also been observed in phytoplankton cells that form huge blooms in the ocean. The viruses infecting marine phytoplankton might control and suppress the blooms. To date, viruses that cause cell lysis of Micromonas pusilla (red tide phytoplankton), 8, 9) Emiliania huxleyi (white water phytoplankton),10) Aureococcus anophagefferens (brown tide phyto plankton), 11) An electron microscopic observation of the growth-sup pressed A. catenella at 20 days after inoculation of the agent clearly revealed severely damages of the cell wall structure, cell shape, vacuole formation, the disappear ance of the nucleus, swelling of the chloroplast structure, and the appearance of a crystal structure (Fig. 2-B) , when compared with the ultrastructure of the normal cell (Fig.2  A) .
Growth Suppression Effect against Other Species of Phytoplankton
The culture filtrate which suppressed the growth of A. catenella (ACO2893) affected the growth of Tetraselmis sp., G. mikimotoi G303, A. catenella OF-071, and the original host A. catenella TN-7. The culture filtrate that suppressed growth of Tetraselmis sp. (TSS2493) also had an effect on the growth of A. catenella TN-7, OF-071, G. mikimotoi G-303, and the original host Tetraselmis sp. FK-1. But both culture filtrates had no effect on a xenic strain of G. mikimotoi Ka-34. Growth suppression or lysis in the 4 species of Dinophyceae and 3 species of (Table 2) . Although viral coat proteins protect viral RNA digestion by external RNase, it is interested that the growth suppression agents showed RNase sensitivity. And the growth suppression agents did not disappear after ether treatment (Table 2 ). It may be presumed that the agents do not have lipid-layered structure. Proteinase K, UV irradiation, and ether sensitivity suggested that the agents showed virus-like properties. Furthermore, growth suppression effects were observed from cell free extract of the growth-suppressed A. catenella and Tetraselmis sp., suggesting that the growth suppression agents also existed within the cells. The ultras tructure of the growth suppressed A. catenella cells seemed to be damaged (Fig.2. B) . Unfortunately, electron microscopic observation failed to catch the main body of the agents. Furthermore it is necessary to observe the ultrastructure of A. catenella cells on an early stage after inoculation of the growth suppression agent.
The agents suppressed the growth of A. catenella TN-7 and Tetraselmis sp. FK-1, and G. mikimotoi Ka-34. Moreover, the agents suppressed the growth of both of A. catenella TN-7 and OF-071, but the agents did not sup press the growth of A. tamarence OF-151 that is relative of A. catenella. Consequently, the agents suppressed the growth of xenic strains of dinophyceae except of A. tamarence OF-151 in this study. No effects were observed in the three species of raphidophyceae examined. These results suggest the agents have a wide host range ( Table 3) . The agents affected the growth of an axenic strain of G. mikimotoi G-303, but did not affect that of a xenic strain of G. mikimotoi Ka-34. A microbial population in the cul ture of G. mikimotoi Ka-34 may have reduced the growth suppression effect for G. mikimotoi Ka-34.
Finally, the growth suppression agents were detected from results of screening and were only characterized tenta tively. It is possible that some agents were mixed in this sample, because a cloning procedure has not yet been deter mined. The agent's form and physiological condition in marine ecosystem is unclear from this work. Further work is needed to elucidate the actual condition of the agents. Moreover, it is necessary to continue the screening of the growth suppression agents at the same sampling site.
